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(57)Abstract: 

PURPOSE: To provide a method of separating an 
element formation layer from a base body, which can 
manufacture a high-performance thin film element, such 
as a high-conversion efficiency thin film solar cell, at low 
cost. 

CONSTITUTION: A porous Si later 2 is formed on a 
single crystal Si substrata 1 and a p+ Si layer 3, a p-type 
Si layer 4 and an n+ Si layer 5, which are used as a 
solar cell layer, are formed on the layer 2. After a 
protective film 6 is formed on the layer 5, the rear of the 
substrate 1 is bonded to a jig 10 and at the same time, a 
jig 12 is bonded to the surface of the film 6. Then, the 
layer 2 is mechanically broken by pulling the jigs 10 and 
12 in the opposite direction to each other and the solar 

cell layer is separated from the substrate 1. This solar cell layer is held between two sheets of 
plastic substrates to manufacture a flexible thin film solar cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] How to separate the component formative layer from the base characterized by making it 
separate the above-mentioned component formative layer from the above-mentioned base by forming 
the component formative layer through a detached core on a base, and making fracture cause 
mechanically by the interface with the interior of the account detached core of Gokami and/or the above- 
mentioned detached core, the above-mentioned component formative layer, and the above-mentioned 
base. 

[Claim 2] The mechanical strength of the above-mentioned detached core is the approach of separating 
the component formative layer from the base according to claim 1 characterized by being weaker than 
the mechanical strength of the above-mentioned base and the above-mentioned component formative 
layer. 

[Claim 3] The above-mentioned detached core is the approach of separating the component formative 
layer from the base according to claim 1 characterized by being porosity. 

[Claim 4] The above-mentioned detached core is the approach of separating the component formative 
layer from the base according to claim 1 characterized by being polycrystal. 

[Claim 5] The above-mentioned detached core is the approach of separating the component formative 

layer from the base according to claim 1 characterized by the amorphous thing. 

[Claim 6] The above-mentioned detached core is the approach of separating the component formative 

layer from the base according to claim 1 characterized by consisting of a semi-conductor. 

[Claim 7] The above-mentioned detached core is the approach of separating the component formative 

layer from the base according to claim 1 characterized by consisting of silicon. 

[Claim 8] The above-mentioned base is the approach of separating the component formative layer from 
the base according to claim 1 characterized by being a single crystal. 

[Claim 9] The above-mentioned base is the approach of separating the component formative layer from 
the base according to claim 1 characterized by being polycrystal. 

[Claim 10] The above-mentioned base is the approach of separating the component formative layer from 
the base according to claim 1 characterized by consisting of single crystal silicon. 
[Claim 11] The above-mentioned base is the approach of separating the component formative layer from 
the base according to claim 1 characterized by consisting of cast polycrystalline silicon. 
[Claim 12] The above-mentioned component formative layer is the approach of separating the 
component formative layer from the base according to claim 1 characterized by consisting of a semi- 
conductor. 

[Claim 13] The above-mentioned component formative layer is the approach of separating the 
component formative layer from the base according to claim 1 characterized by consisting of single 
crystal silicon. 

[Claim 14] How to separate the component formative layer from the base according to claim 1 
characterized by making it make fracture cause mechanically by the interface with the interior of the 
above-mentioned detached core and/or the above-mentioned detached core, the above-mentioned 
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component formative layer, and the above-mentioned base by pulling the above-mentioned base and the 
above-mentioned component formative layer of each other to an opposite direction. 
[Claim 15] While pasting up the above-mentioned detached core of the above-mentioned base, and the 
principal plane of the opposite side on the 1st fixture The above-mentioned detached core of the above- 
mentioned component formative layer and the principal plane of the opposite side are pasted up on the 
2nd fixture. By pulling the 1 st fixture of the above, and the 2nd fixture of each other of the above to an 
opposite direction How to separate the component formative layer from the base according to claim 1 
characterized by making it make fracture cause mechanically by the interface with the interior of the 
above-mentioned detached core and/or the above-mentioned detached core, the above-mentioned 
component formative layer, and the above-mentioned base. 

[Claim 16] How to separate the component formative layer from the base according to claim 1 
characterized by forming the above-mentioned detached core which consists of porosity silicon by 
carrying out anodization of the above-mentioned base which consists of single crystal silicon, and 
forming the above-mentioned component formative layer which consists of single crystal silicon on the 
above-mentioned detached core. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention applies to manufacture of a thin film solar cell, concerning the 

approach of separating the component formative layer from a base, and is suitable. 

[0002] 

[Description of the Prior Art] After the solar battery was invented, about 40 years have passed. Although 
a part of solar battery is put in practical use, especially in order to be used completely, low-cost-izing is 
important. Moreover, in the semantics of preventing warming of earth environment, energy-recovery 
years need to become one or less year. Therefore, in order to reduce the energy which manufacture of a 
solar battery takes as much as possible, the thin film solar cell will be more desirable than the thick-film 
solar battery which manufacture takes much energy. 

[0003] On the other hand, since a thin film solar cell can be bent to some extent, it can be generated by 
carrying in the curved-surface section of the curved-surface section of the body of an automobile, or the 
exterior of a portable electrical-and-electric-equipment product. Or it also becomes possible to fold up, 
when this thin film solar cell is applied to a solar battery charger, and extending when using a thin film 
solar cell, and not using it. 

[0004] Conventionally, there is an amorphous-silicon solar cell formed on the plastic plate as such a thin 
film solar cell. However, while using this amorphous-silicon solar cell for the top where the conversion 
efficiency of photo electric conversion is low, it has the problem that conversion efficiency falls. For this 
reason, compared with the amorphous silicon, implementation of the thin film solar cell using single 
crystal silicon or polycrystalline silicon with high conversion efficiency was desired. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the process temperature which forms single 
crystal silicon or polycrystalline silicon was quite high, it was difficult to form on a plastic plate or a 
glass substrate. 

[0006] This invention solves the above-mentioned problem which the conventional technique has. 
[0007] That is, the purpose of this invention is to offer the approach of separating the component 
formative layer from the base which can manufacture the thin film of high performance, such as a thin 
film solar cell of high conversion efficiency, by low cost. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the method of 
separating the component formative layer from the base by this invention forms the component 
formative layer through a detached core on a base, and is characterized by making it separate the 
component formative layer from a base by making fracture cause mechanically after that by the interface 
with the interior of a detached core and/or a detached core, the component formative layer, and a base. 
[0009] Typically in this invention, the mechanical strength of a detached core is weaker than the 
mechanical strength of a base and the component formative layer. 

[0010] In this invention, a detached core is porosity, polycrystal, or an amorphous substance. 
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[001 1] Typically in this invention, a detached core consists of a semi-conductor. This semi-conductor 
may be an elemental semiconductor, or may be a compound semiconductor. A former example is silicon 
(Si) and a latter example is gallium arsenide (GaAs). 

[0012] In this invention, suitably, although a base is a single crystal, polycrystal is sufficient. 

[0013] In this invention, suitably, although a base consists of single crystal silicon, it may consist of cast 

polycrystalline silicon, for example. 

[0014] Typically in this invention, the component formative layer consists of a semi-conductor. In this 
case, a component is a semiconductor device. 

[0015] The component formative layer consists of single crystal silicon in 1 suitable operation gestalt of 
this invention. 

[0016] Fracture is made to cause mechanically typically in this invention by the interface with the 
interior of a detached core and/or a detached core, the component formative layer, and a base by pulling 
a base and the component formative layer of each other to an opposite direction. While pasting up the 
detached core of a base, and the principal plane of the opposite side on the 1st fixture, the detached core 
of the component formative layer and the principal plane of the opposite side are pasted up on the 2nd 
fixture, and fracture is made to cause mechanically in practice by the interface with the interior of a 
detached core and/or a detached core, the component formative layer, and a base by pulling the 1st 
fixture and 2nd fixture of each other to an opposite direction. 

[0017] In 1 typical operation gestalt of this invention, by carrying out anodization of the base which 
consists of single crystal silicon, the detached core which consists of porosity silicon is formed, and the 
component formative layer which consists of single crystal silicon is formed on a detached core. 
[001 8] In this invention, after performing mechanical fracture of a detached core typically, polish and/or 
etching remove the detached core left behind on the base, and it removes similarly the detached core left 
behind to the rear face of the component formative layer by polish and/or etching. Thus, the separated 
base is used again. What is necessary is to grow up the same matter as this base on a base, and just to 
make it restore to the original thickness here, in order to compensate reduction of that thickness, in 
forming a detached core using the process in which the thickness of bases, such as anodization, 
decreases. 

[0019] In this invention, when the component formative layer may be used for various kinds of 
components and that example is given, it is a solar-battery layer in a thin film solar cell. 
[0020] 

[Function] Since he is trying to separate the component formative layer from a base by making fracture 
cause mechanically by the interface with the interior of a detached core and/or a detached core, the 
component formative layer, and a base according to this invention constituted as mentioned above, a 
thin film, for example, a thin film solar cell, can be manufactured by forming this component formative 
layer in the thin film using the component formative layer of this thin film. In this case, a thin film, for 
example, a thin film solar cell, can be manufactured by low cost that the component formative layer is a 
thin film, by the ability repeating and using a base, since polish, etching, etc. of a base are not performed 
in order to separate the component formative layer, etc. Furthermore, by forming the component 
formative layer in a single crystal or polycrystal, if it is in the thin film of high performance, especially a 
thin film solar cell, the thing of high conversion efficiency can be obtained. Moreover, since this thin 
film, for example, a thin film solar cell, can be bent to some extent, a flexible thin film, for example, a 
flexible thin film solar cell, can be obtained. 
[0021] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. In addition, 
in the complete diagram of an example, the sign identically same into a corresponding part is attached. 
[0022] Drawing 1 - drawing 10 are the sectional views showing the manufacture approach of the thin 
film solar cell by the 1st example of this invention in order of a process. 

[0023] In the manufacture approach of the thin film solar cell by this 1st example, first, as shown in 
drawing 1 , the porosity Si layer 2 is formed by carrying out anodization (anodic oxidation) of the single 
crystal Si substrate 1 . When the formation approach of the porosity Si layer 2 by this anodization 
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method is learned well (for example, the 57th volume of application physics, No. 1 1, the 1710th page 
(1988)), for example, current density is set to 30mA and HF:H2 0:C2 H5 OH=l ;1 :1 are used as an 
anodization solution, the thickness of the porosity Si layer 2 obtained is 5-50 micrometers, and porosity 
(porosity) is 10 - 50%. In order to lessen reduction of the thickness of this single crystal Si substrate 1 
and to make [ many ] the count of usable, as for the thickness of this porosity Si layer 2, it is desirable to 
make it as thin as possible, and it is suitably chosen as 5-15 micrometers, for example, about 10 
micrometers, from a viewpoint which repeats and uses the single crystal Si substrate 1 . Moreover, 
although it is desirable that it is p mold from a viewpoint which forms the porosity Si layer 2 on it by 
anodization as for the single crystal Si substrate 1 , even if it is n mold, it is possible to form the porosity 
Si layer 2 depending on conditioning. 

[0024] Next, as shown in drawing 2 , it is p+ at the temperature of 700-1 100 degrees C by the CVD 
method on the porosity Si layer 2. The mold Si layer 3, the p mold Si layer 4, and n+ n+ after carrying 
out sequential epitaxial growth of the mold Si layer 5 It is Si02 of a monolayer by the CVD method on 
the mold Si layer 5. The protective coat 6 which consists of the film, SiN films, or those cascade screens 
is formed. Here, it is p+. The mold Si layer 3, the p mold Si layer 4, and n+ The mold Si layer 5 
constitutes a solar-battery layer, and the thickness of those sum totals is 1-50 micrometers, for example, 
5 micrometers, typically. Moreover, these p+ that constitutes a solar-battery layer in this case The mold 
Si layer 3, the p mold Si layer 4, and n+ In order to make the crystallinity of the mold Si layer 5 good, 
While forming an oxide film thin to the wall of the hole of the interior before those epitaxial growth by 
carrying out short-time oxidation of the porosity Si layer 2 at the temperature of 400-600 degrees C and 
raising the reinforcement For example, it sets in a vacuum, for example, is H2 at the temperature of 950- 
1 000 degrees C. By annealing, the hole of the front face of the porosity Si layer 2 is buried as much as 
possible, and it is desirable that epitaxial growth is made to be performed good. By doing in this way, it 
is p+ of a single crystal. The mold Si layer 3, the p mold Si layer 4, and n+ The mold Si layer 5 can be 
obtained (for example, a Nikkei micro device, the July, 1994 issue, the 76th page). 
[0025] Next, as shown in drawing 3 , they are the porosity Si layer 2 and p+ as mentioned above. The 
mold Si layer 3, the p mold Si layer 4, and n+ Si02 whose thickness is 50-500nm on the whole front 
face by oxidizing thermally the whole single crystal Si substrate 1 with which the mold Si layer 5 and 
the protective coat 6 were formed The oxide film 7 which consists of film is formed. Since the oxidation 
rate of the porosity Si layer 2 is quicker than the oxidation rate of the single crystal Si substrate 1 at the 
time of this thermal oxidation and the volume of the porosity Si layer 2 expands at it, The porosity Si 
layer 2 and p+ in the edge section p+ [ in / an oxide film 7 is formed in an interface with the mold Si 
layer 3 in the shape of a BAZU beak, and / the edge section ] The mold Si layer 3, the p mold Si layer 4, 
and n+ It becomes the structure in which the mold Si layer 5 and the whole protective coat 6 were 
raised. 

[0026] Next, etching removal of the oxide film 7 is carried out. The porosity Si layer 2 and p+ The 
wedge-shaped gap 8 is formed between the mold Si layers 3. [ in / as this shows to drawing 4 / the edge 
section ] This wedge-shaped gap 8 is for performing easily fracture by hauling of the porosity Si layer 2 
at a next process. 

[0027] Next, as shown in drawing 5 , while pasting up the rear face of the single crystal Si substrate 1 on 
a fixture 10 with adhesives 9, another fixture 12 is pasted up on the front face of a protective coat 6 with 
adhesives 11. What what has sufficient reinforcement to which these fixtures 10 and 12 can bear hauling 
performed at a next process is used, for example, consists of a metal, a quartz, etc. is used. Moreover, 
what has sufficient bond strength to which adhesives 9 and 1 1 can bear hauling performed at a next 
process is used, for example, an instantaneous adhesive etc. is used. Furthermore, in order to enable it to 
perform more easily fracture by hauling of the porosity Si layer 2 at a next process in this case, the 
blemish 13 is beforehand attached to the side attachment wall of the edge section of the porosity Si layer 
2. This blemish 13 can be attached by the mechanical approach, and also it can also be attached by the 
exposure of a laser beam etc. 

[0028] Next, as shown in drawing 5 , the external force P big enough is applied and pulled to fixtures 10 
and 12. It is made for stress concentration to occur in the edge section of the porosity Si layer 2 at this 
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time in addition to the location where this external force P shifted from the core of the single crystal Si 
substrate 1 to the edge section side in which it has the blemish 13 of the porosity Si layer 2. 
Consequently, it adds to the porosity Si layer 2 having a low mechanical strength in itself. The porosity 
Si layer 2 and p+ in pre-having the blemish 13 on the side attachment wall of the edge section of the 
porosity Si layer 2, or the edge section Stress concentration breaks out very notably in these locations by 
forming the wedge-shaped gap 8 between the mold Si layers 3. As shown in drawing 6 , they are the 
interior of the porosity Si layer 2, the porosity Si layer 2, and p+. Fracture breaks out by the interface 
with the mold Si layer 3. By this, it is [ the single crystal Si substrate 1 and ] p+. The mold Si layer 3, the 
p mold Si layer 4, and n+ The mold Si layer 5 and the protective coat 6 of each other are separated. 
[0029] Next, it is the porosity Si layer 2 left behind to the front face of the single crystal Si substrate 1 , 
and the front face of the p+ mold Si layer 3 after above-mentioned fracture, respectively as shown in 
drawing 7 HF/H 202 Etching removal is carried out using an etching reagent [ like ]. After removing 
adhesives 9 and removing a fixture 10, the single crystal Si substrate 1 grinds the front face, and is again 
used as a substrate for thin film solar cell manufacture. Here, supposing the thickness removed by the 
polish for carrying out the reuse of 10 micrometers and the single crystal Si substrate 1 for the thickness 
of the porosity Si layer 2 is about 3 micrometers, the thickness of the single crystal Si substrate 1 which 
decrease in number in 1 cycle of manufacture of a thin film solar cell is 13 micrometers. Therefore, 
since reduction of the thickness of the single crystal Si substrate 1 is only 130 micrometers even if it 
uses the single crystal Si substrate 1 10 times, it is usually possible to use the single crystal Si substrate 1 
at least 10 times. 

[0030] Next, it is p+ as shown in drawing 8 . The front face which the mold Si layer 3 exposed is pasted 
up on the front face of a glass substrate 14 with adhesives 15. As these adhesives 15, the thing of for 
example, an epoxy resin system is used. 

[0031] Next, after removing adhesives 1 1 and removing a fixture 12 from a protective coat 6, as it is 
shown in drawing 9 , etching removal of the predetermined part of a protective coat 6 is carried out, 
opening 6a is formed, this opening 6a is led, and it is n+. The light-receiving side electrode 16 is formed 
on the mold Si layer 5. This light-receiving side electrode 16 is formed by print processes. Then, the 
metal layer 16 of the same configuration as this light-receiving side electrode 16 prepares the plastic 
plate 18 formed beforehand, and connects these light-receiving side electrodes 16 and metal layer 17 
comrades to the part corresponding to this light-receiving side electrode 16. Since a clearance is formed 
between a protective coat 6 and a plastic plate 18 at this time, this clearance is filled up with the 
transparent adhesives 19 of an epoxy resin system, and a protective coat 6 and a plastic plate 18 are 
pasted up. 

[0032] Next, adhesives 15 are removed and it is p+. After removing a glass substrate 14 from the mold 
Si layer 3, as it is shown in drawing 10 , it is p+ by print processes. The rear-face electrode 20 is formed 
on the mold Si layer 3, and a plastic plate 22 is pasted up on this rear-face electrode 20 with adhesives 
21 . Here, this rear- face electrode 20 also serves as a reflecting plate of the incident light to a thin film 
solar cell, and is contributed to high conversion efficiency-ization. 

[0033] p+ which constitutes a solar-battery layer by the above The thin film solar cell which the mold Si 
layer 3, the p mold Si layer 4 and the n+ mold Si layer 5, and a protective coat 6 make the purpose of the 
structure where it was inserted between the plastic plate 1 8 of two sheets and 22 is completed. 
[0034] As mentioned above, p+ of the single crystal which constitutes a solar-battery layer through the 
porosity Si layer 2 on the single crystal Si substrate 1 according to this 1st example The mold Si layer 3, 
the p mold Si layer 4, and n+ After carrying out sequential epitaxial growth of the mold Si layer 5, The 
porosity Si layer 2 is mechanically fractured by hauling, this solar-battery layer is separated from the 
single crystal Si substrate 1 , and the thin film solar cell is manufactured by pinching this solar-battery 
layer between the plastic plate 18 of two sheets, and 22. In this case, when a solar-battery layer is a 
single crystal, this thin film solar cell is high conversion efficiency, and is excellent also in 
dependability. Moreover, this thin film solar cell can be manufactured by low cost that the single crystal 
Si substrate 1 can be repeated and used, using the mechanical approach for separation of the solar- 
battery layer from the single crystal Si substrate 1, by using the cheap plastic plates 18 and 22, etc. 
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Moreover, a solar-battery layer is thin, by using that it can bend to some extent in itself and the flexible 
plastic plates 18 and 22 etc., this thin film solar cell can be carried, for example in the curved-surface 
section of the curved-surface section of the body of an automobile, or the exterior of a portable 
electrical-and-electric-equipment product from bending being possible to some extent as a whole, and its 
application range is wide. 

[0035] That is, according to this 1st example, a thin film solar cell with flexible high conversion 
efficiency and high-reliability can be manufactured by low cost. 
[0036] Next, the 2nd example of this invention is explained. 

[0037] In the manufacture approach of the thin film solar cell by the 1st above-mentioned example They 
are the single crystal Si substrate 1 and p+ by fracture of the porosity Si layer 2. The mold Si layer 3, the 
p mold Si layer 4, and n+ As opposed to having applied external force P to fixtures 10 and 12, as shown 
in drawing 5 when separating the mold Si layer 5 and an insulator layer 6 By applying external force P 
to fixtures 10 and 12, as the manufacture approach of the thin film solar cell by this 2nd example is 
shown in drawin g 1 1 , the porosity Si layer 2 is fractured and they are the single crystal Si substrate 1 
and p+. The mold Si layer 3, the p mold Si layer 4, and n+ The mold Si layer 5 and an insulator layer 6 
are separated. Since the thing of others of the manufacture approach of the thin film solar cell by this 
2nd example is the same as that of the manufacture approach of the thin film solar cell by the 1st 
example, explanation is omitted. 

[0038] According to this 2nd example as well as the 1st example, a thin film solar cell with flexible high 
conversion efficiency and high-reliability can be manufactured by low cost. 
[0039] Next, the 3rd example of this invention is explained. 

[0040] It is p+ as the manufacture approach of the thin film solar cell by the 1st above-mentioned 
example is shown in drawing 10 . Since the whole surface of the mold Si layer 3 touches the rear-face 
electrode 20, it is this p+. The recombination of an electronic-electron hole pair generated by optical 
incidence in the interface of the mold Si layer 3 and the rear- face electrode 20 tends to break out, and 
there is a possibility that it may reduce conversion efficiency. Then, it sets to the manufacture approach 
of the thin film solar cell by this 3rd example. As shown in drawing 1 2 , it is Si02 of a monolayer on the 
p+ mold Si layer 3. The protective coat 23 which consists of the film, SiN films, or those cascade 
screens is formed. Opening 23a is formed in this insulator layer 23, the rear-face electrode 24 is formed 
by print processes through this opening 23a, and this rear-face electrode 24 is connected with the metal 
layer 25 beforehand formed on the plastic plate 22. Since a clearance is formed between a protective 
coat 23 and the metal layer 25 at this time, this clearance is filled up with the transparent adhesives 26 of 
an epoxy resin system, and a protective coat 23 and the metal layer 25 are pasted up. Since the thing of 
others of the manufacture approach of the thin film solar cell by this 3rd example is the same as that of 
the manufacture approach of the thin film solar cell by the 1st example, explanation is omitted. 
[0041] According to this 3rd example, it is p+. By the ability decreasing sharply the recombination of an 
electronic-electron hole pair in the interface of the mold Si layer 3 and the rear- face electrode 24, 
conversion efficiency of a thin film solar cell can be made higher compared with the 1st example, and 
also there is the same advantage as the 1st example. 
[0042] Next, the 4th example of this invention is explained. 

[0043] In the manufacture approach of the thin film solar cell by the 1st above-mentioned example 
Although he is trying to paste up this solar-battery layer on a plastic plate 22 in the process shown in 
drawing 10 after once pasting up the rear face of a solar-battery layer on a glass substrate 14 in the 
process shown in drawing 8 and removing this glass substrate 14 after that In the manufacture approach 
of the thin film solar cell by this 4th example, a solar-battery layer is not pasted up on a glass substrate 
14, but it is p+. The direct rear- face electrode 20 is formed in the mold Si layer 3 by print processes, and 
this rear-face electrode 20 is pasted up on a plastic plate 22 with adhesives 21 . Then, while removing 
adhesives 1 1 , removing a fixture 12 and forming opening 6a in a protective coat 6, the light-receiving 
side electrode 16 is formed and this light-receiving side electrode 16 and the metal layer 17 on a plastic 
plate 18 are connected, and the clearance between a protective coat 6 and a plastic plate 18 is further 
filled up with adhesives 19, and it pastes up. Since the thing of others of the manufacture approach of 
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the thin film solar cell by this 4th example is the same as that of the manufacture approach of the thin 
film solar cell by the 1st example, explanation is omitted. 

[0044] According to this 4th example, simplification of a production process can be attained compared 
with the 1st example, therefore there is an advantage that a thin film solar cell can be manufactured 
more by low cost. 

[0045] Next, the 5th example of this invention is explained. 

[0046] In the manufacture approach of the thin film solar cell by the 1st above-mentioned example, 
although the light-receiving side electrode 16 was formed in the process shown in drawing 9 , while 
forming opening 6a in a protective coat 6 in the process shown in drawing 3 , the light-receiving side 
electrode 16 is formed in the manufacture approach of the thin film solar cell by this 5th example. Since 
the thing of others of the manufacture approach of the thin film solar cell by this 5th example is the same 
as that of the manufacture approach of the thin film solar cell by the 1st example, explanation is omitted. 

[0047] Also according to this 5th example, the same advantage as the 1st example can be acquired. 
[0048] Next, the 6th example of this invention is explained. 

[0049] A solar-battery layer is made into double hetero structure in the manufacture approach of the thin 
film solar cell by this 6th example. That is, as this 6th example is shown in drawing 13 , it is p+ on the 
porosity Si layer 2. The mold Si layer 31 and p mold Sil-x Gex Graded layer 32, for example, Sil-y Gey 
of undoping, A layer 33 and n mold Sil-x Gex A graded layer 34 and n+ Sequential epitaxial growth of 
the mold Si layer 35 is carried out, and the solar-battery layer of double hetero structure is formed. In 
this case, p mold Sil-x Gex germanium presentation ratio x of a graded layer 32 This p mold Sil-x Gex 
In the thickness direction of a graded layer 32 p+ The mold Si layer 31 and this p mold Sil-x Gex The 
value of 0 in an interface with a graded layer 32 to Sil-y Gey A layer 33 and this p mold Sil-x Gex It is 
increasing in monotone to the value of y in an interface with a graded layer 32. Moreover, n mold Sil-x 
Gex germanium presentation ratio x of a graded layer 34 This n mold Sil-x Gex In the thickness 
direction of a graded layer 34 n+ The mold Si layer 35 and this n mold Sil-xGex The value of 0 in an 
interface with a graded layer 34 to Sil-y Gey A layer 33 and this p mold Sil-x Gex It is increasing in 
monotone to the value of y in an interface with a graded layer 34. By this, they are these p+. The mold 
Si layer 31 and p mold Sil-x Gex A graded layer 32 and Sil-y Gey A layer 33 and n mold Sil-x Gex A 
graded layer 34 and n+ Good crystallinity can be acquired from a grid having consistency in the field 
side between the mold Si layers 35. Since the thing of others of the manufacture approach of the thin 
film solar cell by this 6th example is the same as that of the manufacture approach of the thin film solar 
cell by the 1 st example, explanation is omitted. 

[0050] According to this 6th example, a solar-battery layer is double hetero structure, and it is Sil-y Gey 

of that center. High conversion efficiency can be acquired by the ability confining a carrier and light in a 

layer 33 effectively, and also there are the same various advantages as the 1st example. 

[0051] Next, the 7th example of this invention is explained. This 7th example is an example which 

applied this invention to manufacture of a CMOS mold semiconductor device. 

[0052] In the manufacture approach of the CMOS mold semiconductor device by this 7th example, as 

shown in drawing 14 , after forming the porosity Si layer 2 on the single crystal Si substrate 1 first, 

epitaxial growth of the p mold Si layer 41 of a single crystal is carried out with a CVD method on this 

porosity Si layer 2. Although the thickness of this p mold Si layer 41 is chosen if needed, it is set to 5 

micrometers, for example. Moreover, high impurity concentration of this p mold Si layer 41 is made 

about [ 1015cm - ] into three. 

[0053] Next, as shown in drawing 15 , into this p mold Si layer 41 , n mold impurity is alternatively 
doped with ion-implantation or a thermal diffusion method, and n wells 42 are formed. Next, it is Si02 
for example, by the oxidizing [ thermally ] method on the p mold Si layer 41 . After forming gate 
dielectric film 43 like the film, the gate electrodes 44 and 45 are formed on this gate dielectric film 43. 
Here, these gate electrodes 44 and 45 form the polycrystal Si film with a CVD method for example, on 
gate dielectric film 43, and after they dope and form an impurity into low resistance on this polycrystal 
Si film, they form it by carrying out patterning of the polycrystal Si film with which this impurity was 
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doped by etching. 

[0054] Next, n+ used as a source field or a drain field by carrying out the ion implantation of the n mold 
impurity into the p mold Si layer 41 by using the gate electrode 44 as a mask where the front face of the 
part of n wells 42 is covered with a mask The mold fields 46 and 47 are formed in self align to the gate 
electrode 44. next, n after removing the mask used for the ion implantation of this n mold impurity — the 
condition of having formed the mask according to wrap for the front face of the part except the part of a 
well 42 ~ the gate electrode 45 - a mask - carrying out ~ n — p+ used as a source field or a drain field 
by carrying out the ion implantation of the p mold impurity into a well 42 The mold fields 48 and 49 are 
formed in self align to the gate electrode 45. 

[0055] Next, it is Si02 to the whole surface, for example by the CVD method. After forming an 
interlayer insulation film 50 like the film, etching removal of the predetermined part of this interlayer 
insulation film 50 is carried out, and contact holes 50a, 50b, 50c, and 50d are formed. Next, after 
forming for example, aluminum film in the whole surface, for example with the sputtering method or 
vacuum evaporation technique, patterning of this aluminum film is carried out by etching, and electrodes 
51 , 52, 53, and 54 are formed. In this case, the gate electrode 44 and n+Ann channel MOS transistor is 
formed of the mold fields 46 and 47, and they are the gate electrode 45 and p+. A p channel MOS 
transistor is formed of the mold fields 48 and 49. And CMOS is formed of these n channel MOS 
transistors and a p channel MOS transistor. 

[0056] Next, similarly, if shown in drawing 5 of the 1st example, while pasting up the rear face of the 
single crystal Si substrate 1 on a fixture 10 with adhesives 9, a fixture 12 will be pasted up on the front 
face of a CMOS mold semiconductor device with adhesives 1 1 . Next, by applying external force P to 
these fixtures 10 and 12, and pulling to an opposite direction mutually, the porosity Si layer 2 is 
fractured and a CMOS mold semiconductor device is separated from the single crystal Si substrate 1 . 
[0057] Next, after removing the remaining porosity Si layers 2 from the rear face of the p mold Si layer 
41 and removing fixtures 10 and 12 further, as shown in drawing 16 , the rear face of this p mold Si 
layer 41 is stretched with the heat sink 55 which consists of a metal with a silver paste etc. Then, chip- 
ization (pelletizing) is performed if needed. 

[0058] By the above, the CMOS mold semiconductor device which has a heat sink 55 is manufactured 
by the rear face of the p mold Si layer 41 . 

[0059] According to this 7th example, when the p mold Si layer 41 which constitutes a barrier layer is a 
single crystal, the CMOS mold semiconductor device which has the high engine performance which is 
equal to CMOS by bulk Si can be manufactured by low cost. Moreover, by forming the heat sink 55 in 
the rear face of the p mold Si layer 41 of this CMOS mold semiconductor device, the temperature rise at 
the time of actuation can be lessened, and the performance degradation and the defect accompanying a 
temperature rise can be prevented. 

[0060] Next, the 8th example of this invention is explained. This 8th example is an example which 
applied this invention to manufacture of the semiconductor laser of double hetero structure. 
[0061] In the manufacture approach of the semiconductor laser by this 8th example, as shown in 
drawing 1 7 , the porosity GaAs layer 62 is first formed on the single crystal GaAs substrate 61 . Next, 
epitaxial growth of the n mold GaAs layer 63 is carried out on this porosity GaAs layer 62, on this n 
mold GaAs layer 63, sequential epitaxial growth of the n mold AlGaAs layer 64 as an n mold cladding 
layer, the barrier layer 65 which consists of GaAs, and the p mold AlGaAs layer 66 as a p mold cladding 
layer is carried out, and laser structure is formed. In addition, although the thickness of the n mold GaAs 
layer 63 is chosen if needed, it is set to 5 micrometers, for example. 

[0062] Next, similarly, if shown in drawing 5 of the 1st example, while pasting up the rear face of the 
single crystal GaAs substrate 61 on a fixture 10 with adhesives 9, a fixture 12 will be pasted up on the 
front face of the p mold AlGaAs layer 66 with adhesives 11. Next, by applying external force P to these 
fixtures 10 and 12, and pulling to an opposite direction mutually, the porosity GaAs layer 62 is fractured 
and the n mold GaAs layer 63, the n mold AlGaAs layer 64, a barrier layer 65, and the p mold AlGaAs 
layer 66 are separated from the single crystal GaAs substrate 61. 

[0063] Next, after removing the porosity GaAs layer 62 left behind to the rear face of the n mold GaAs 
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layer 63 and removing fixtures 10 and 12 further, illustration is omitted, but while forming n lateral 
electrode in the rear face of this n mold GaAs layer 63, p lateral electrode is formed on the p mold 
AlGaAs layer 66, and the semiconductor laser of the double hetero structure made into the purpose is 
manufactured. 

[0064] According to this 8th example, the semiconductor laser of double hetero structure can be 
manufactured by low cost. Moreover, in this semiconductor laser, although the n mold GaAs layer 63 
plays the role of a substrate, since this n mold GaAs layer 63 is very thin compared with the n mold 
GaAs substrate usually used in semiconductor laser, series resistance by the substrate can be made very 
small, and only that part can aim at reduction of the operating voltage of semiconductor laser. 
[0065] As mentioned above, although the example of this invention was explained concretely, this 
invention is not limited to an above-mentioned example, and various kinds of deformation based on the 
technical thought of this invention is possible for it. 

[0066] For example, it sets in the 1st above-mentioned example, and is p+ by the CVD method on the 
porosity Si layer 2. The mold Si layer 3, the p mold Si layer 4, and n+ Although epitaxial growth of the 
mold Si layer 5 is carried out An amorphous Si layer is formed by a plasma-CVD method etc. on the 
porosity Si layer 2, and solid phase growth is carried out and you may make it crystallize this amorphous 
Si layer by performing annealing after that, for example, the temperature of 600-800 degrees C. In this 
case, when the porosity Si layer 2 serves as seed crystal, formation of a quality solid phase epitaxial 
layer is possible. 

[0067] Moreover, Sil-y Gey in the 6th above-mentioned example germanium layer may be used instead 
of a layer 33. 

[0068] Furthermore, this invention can also be applied to manufacture of for example, a SOI (silicon on 

insulator) substrate. 

[0069] 

[Effect of the Invention] Since he is trying to separate the component formative layer from a base by 
making fracture cause mechanically by the interface with the interior of a detached core and/or a 
detached core, the component formative layer, and a base according to this invention as explained 
above, the thin film of high performance, such as a thin film solar cell of high conversion efficiency, can 
be manufactured by low cost, for example. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 2] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 3] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 4] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1 st example of this invention. 

[Drawing 5] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1 st example of this invention. 

[Drawing 6] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 7] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 8] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 9] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 10] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 1st example of this invention. 

[Drawing 1 1 ] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 2nd example of this invention. 

[Drawing 12] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 3rd example of this invention. 

[Drawing 13] It is a sectional view for explaining the manufacture approach of the thin film solar cell by 
the 6th example of this invention. 

[Drawing 14] It is a sectional view for explaining the manufacture approach of the CMOS mold 
semiconductor device by the 7th example of this invention. 

[Drawing 1 5] It is a sectional view for explaining the manufacture approach of the CMOS mold 
semiconductor device by the 7th example of this invention. 

[Drawing 16] It is a sectional view for explaining the manufacture approach of the CMOS mold 
semiconductor device by the 7th example of this invention. 

[Drawing 17] It is a sectional view for explaining the manufacture approach of the semiconductor laser 
by the 8th example of this invention. 
[Description of Notations] 

1 Single Crystal Si Substrate 

2 Porosity Si Layer 
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3 P+ Mold Si Layer 

4 41 p mold Si layer 

5 N+ Mold Si Layer 

6 23 Protective coat 

7 Oxide Film 

9, 11, 15, 19,21 Adhesives 

10 12 Fixture 

14 Glass Substrate 

16 Light-receiving Side Electrode 

18 22 Plastic plate 



[Translation done.] 
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[Drawing 11] 
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[Claim(s)] 

[Claim 1 ] The process which forms a porous layer in a base, 
It is said base H2 Process which anneals, 

The process which forms a semi-conductor layer on said base front face, 

It has the process which separates said semi-conductor layer from said base. 

How to separate a semi-conductor layer from the base characterized by things. 

[Claim 2] Said porous layer is the approach of separating a semi-conductor layer from the base 

according to claim 1 characterized by forming by anodization. 

[Claim 3] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 1 characterized by consisting of a single crystal. 

[Claim 4] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 1 characterized by consisting of poly crystal. 

[Claim 5] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 1 characterized by consisting of single crystal silicon. 

[Claim 6] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 1 characterized by consisting of a single crystal GaAs. 

[Claim 7] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 1 characterized by consisting of a silicon layer. 

[Claim 8] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 1 characterized by consisting of a GaAs layer. 

[Claim 9] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 1 characterized by consisting of an Sil-x Gex layer (0< x<=l). 
[Claim 1 0] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which forms a BAZU beak in said base side face by oxidizing said base 
thermally before the process which separates said semi-conductor layer. 

[Claim 1 1] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which pastes up a plastic plate on said base of said semi-conductor layer, and 
the front face of the opposite side before the process which separates said semi-conductor layer. 
[Claim 12] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which forms a protective coat on said semi-conductor layer after the process 
which forms said semi-conductor layer. 

[Claim 13] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which removes said porous layer left behind to said semi-conductor layer 
after the process which separates a semi-conductor layer from said base. 

[Claim 14] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which removes said porous layer left behind to said base after the process 
which separates a semi-conductor layer from said base. 

[Claim 1 5] How to separate a semi-conductor layer from the base according to claim 1 characterized by 
having further the process which gives a blemish by the laser beam on the side face of said porous layer 
before the process which separates a semi-conductor layer from said base. 
[Claim 16] The process which separates a semi-conductor layer from said base is the approach of 
separating a semi-conductor layer from the base according to claim 1 characterized by being carried out 
by making fracture causing mechanically by the interface with the interior of said porous layer and/or 
said porous layer, said base, and said semi-conductor layer. 

[Claim 17] The porosity of said porous layer is the approach of separating a semi-conductor layer from 
the base according to claim 1 characterized by being 10 - 50%. 

[Claim 1 8] The thickness of said porous layer is the approach of separating a semi-conductor layer from 
the base according to claim 1 characterized by being 5-50 micrometers. 
[Claim 1 9] The process which forms a porous layer in a base, 
It is said base H2 Process which anneals, 

The process which forms the semi-conductor layer which constitutes a semiconductor device on said 
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base front face, 

It has the process which separates said semi-conductor layer from said base. 

The manufacture approach of the semiconductor device characterized by things. 

[Claim 20] Said porous layer is the manufacture approach of the semiconductor device according to 

claim 19 characterized by forming by anodization. 

[Claim 21] Said base is the manufacture approach of the semiconductor device according to claim 19 
characterized by consisting of a single crystal. 

[Claim 22] Said base is the manufacture approach of the semiconductor device according to claim 19 
characterized by consisting of polycrystal. 

[Claim 23] Said base is the manufacture approach of the semiconductor device according to claim 19 
characterized by consisting of single crystal silicon. 

[Claim 24] Said base is the manufacture approach of the semiconductor device according to claim 19 
characterized by consisting of a single crystal GaAs. 

[Claim 25] Said semi-conductor layer is the manufacture approach of the semiconductor device 
according to claim 19 characterized by consisting of a silicon layer. 

[Claim 26] Said semi-conductor layer is the manufacture approach of the semiconductor device 
according to claim 19 characterized by consisting of a GaAs layer. 

[Claim 27] Said semi-conductor layer is the manufacture approach of the semiconductor device 
according to claim 19 characterized by consisting of an Sil-x Gex layer (0< x<=l). 
[Claim 28] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which forms a BAZU beak in said base side face by oxidizing said base 
thermally before the process which separates said semi-conductor layer. 

[Claim 29] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which pastes up a plastic plate before the process which separates said 
semi-conductor layer on said base of said semi-conductor layer, and the front face of the opposite side. 
[Claim 30] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which forms a protective coat on said semi-conductor layer after the 
process which forms said semi-conductor layer. 

[Claim 31] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which removes said porous layer left behind to said semi-conductor layer 
after the process which separates a semi-conductor layer from said base. 

[Claim 32] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which removes said porous layer left behind to said base after the process 
which separates a semi-conductor layer from said base. 

[Claim 33] The manufacture approach of the semiconductor device according to claim 19 characterized 
by having further the process which gives a blemish by the laser beam on the side face of said porous 
layer before the process which separates a semi-conductor layer from said base. 
[Claim 34] The process which separates a semi-conductor layer from said base is the manufacture 
approach of the semiconductor device according to claim 19 characterized by being carried out by 
making fracture cause mechanically by the interface with the interior of said porous layer and/or said 
porous layer, said base, and said semi-conductor layer. 

[Claim 35] The porosity of said porous layer is the manufacture approach of the semiconductor device 
according to claim 19 characterized by being 10 - 50%. 

[Claim 36] The thickness of said porous layer is the manufacture approach of the semiconductor device 
according to claim 19 characterized by being 5-50 micrometers. 
[Claim 37] The process which forms a porous layer in a base, 
It is said base H2 Process which anneals, 

The process which forms a semi-conductor layer on said base front face, 
It has the process which separates said semi-conductor layer from said base. 
The manufacture approach of the SOI substrate characterized by things. 

[Claim 38] Said porous layer is the manufacture approach of the SOI substrate according to claim 37 
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characterized by forming by anodization. 

[Claim 39] Said base is the manufacture approach of the SOI substrate according to claim 37 
characterized by consisting of a single crystal. 

[Claim 40] Said base is the manufacture approach of the SOI substrate according to claim 37 
characterized by consisting of polycrystal. 

[Claim 41] Said base is the manufacture approach of the SOI substrate according to claim 37 
characterized by consisting of single crystal silicon. 

[Claim 42] Said base is the manufacture approach of the SOI substrate according to claim 37 
characterized by consisting of a single crystal GaAs. 

[Claim 43] Said semi-conductor layer is the manufacture approach of the SOI substrate according to 
claim 37 characterized by consisting of a silicon layer. 

[Claim 44] Said semi-conductor layer is the manufacture approach of the SOI substrate according to 
claim 37 characterized by consisting of a GaAs layer. 

[Claim 45] Said semi-conductor layer is the manufacture approach of the SOI substrate according to 
claim 37 characterized by consisting of an Sil-x Gex layer (0< x<=l). 

[Claim 46] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which forms a BAZU beak in said base side face by oxidizing said base 
thermally before the process which separates said semi-conductor layer. 

[Claim 47] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which pastes up a plastic plate before the process which separates said semi- 
conductor layer on said base of said semi-conductor layer, and the front face of the opposite side. 
[Claim 48] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which forms a protective coat on said semi-conductor layer after the process 
which forms said semi-conductor layer. 

[Claim 49] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which removes said porous layer left behind to said semi-conductor layer 
after the process which separates a semi-conductor layer from said base. 

[Claim 50] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which removes said porous layer left behind to said base after the process 
which separates a semi-conductor layer from said base. 

[Claim 51] The manufacture approach of the SOI substrate according to claim 37 characterized by 
having further the process which gives a blemish by the laser beam on the side face of said porous layer 
before the process which separates a semi-conductor layer from said base. 
[Claim 52] The process which separates a semi-conductor layer from said base is the manufacture 
approach of the SOI substrate according to claim 37 characterized by being carried out by making 
fracture cause mechanically by the interface with the interior of said porous layer and/or said porous 
layer, said base, and said semi-conductor layer. 

[Claim 53] The porosity of said porous layer is the manufacture approach of the SOI substrate according 
to claim 37 characterized by being 10 - 50%. 

[Claim 54] The thickness of said porous layer is the manufacture approach of the SOI substrate 

according to claim 37 characterized by being 5-50 micrometers. 

[Claim 55] The process which forms a porous layer in a base, 

The process which forms a semi-conductor layer on said base front face, 

The process which forms a BAZU beak in said base side face by oxidizing said base thermally, 

It has the process which separates said semi-conductor layer from said base. 

How to separate a semi-conductor layer from the base characterized by things. 

[Claim 56] Said porous layer is the approach of separating a semi-conductor layer from the base 

according to claim 55 characterized by forming by anodization. 

[Claim 57] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 55 characterized by consisting of a single crystal. 

[Claim 58] Said base is the approach of separating a semi-conductor layer from the base according to 
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claim 55 characterized by consisting of poly crystal. 

[Claim 59] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 55 characterized by consisting of single crystal silicon. 

[Claim 60] Said base is the approach of separating a semi-conductor layer from the base according to 
claim 55 characterized by consisting of a single crystal GaAs. 

[Claim 61] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 55 characterized by consisting of a silicon layer. 

[Claim 62] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 55 characterized by consisting of a GaAs layer. 

[Claim 63] Said semi-conductor layer is the approach of separating a semi-conductor layer from the base 
according to claim 55 characterized by consisting of an Sil-x Gex layer (0< x<=l). 
[Claim 64] How to separate a semi-conductor layer from the base according to claim 55 characterized by 
having further the process which pastes up a plastic plate on said base of said semi-conductor layer, and 
the front face of the opposite side before the process which separates said semi-conductor layer. 
[Claim 65] How to separate a semi-conductor layer from the base according to claim 55 characterized by 
having further the process which forms a protective coat on said semi-conductor layer after the process 
which forms said semi-conductor layer. 

[Claim 66] How to separate a semi-conductor layer from the base according to claim 55 characterized by 
having further the process which removes said porous layer left behind to said semi-conductor layer 
after the process which separates a semi-conductor layer from said base. 

[Claim 67] How to separate a semi-conductor layer from the base according to claim 55 characterized by 
having further the process which removes said porous layer left behind to said base after the process 
which separates a semi-conductor layer from said base. 

[Claim 68] How to separate a semi-conductor layer from the base according to claim 55 characterized by 
having further the process which gives a blemish by the laser beam on the side face of said porous layer 
before the process which separates a semi-conductor layer from said base. 
[Claim 69] The process which separates a semi-conductor layer from said base is the approach of 
separating a semi-conductor layer from the base according to claim 55 characterized by being carried 
out by making fracture causing mechanically by the interface with the interior of said porous layer 
and/or said porous layer, said base, and said semi-conductor layer. 

[Claim 70] The porosity of said porous layer is the approach of separating a semi-conductor layer from 
the base according to claim 55 characterized by being 10 - 50%. 

[Claim 71] The thickness of said porous layer is the approach of separating a semi-conductor layer from 

the base according to claim 55 characterized by being 5-50 micrometers. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention applies to manufacture of a thin film solar cell, concerning the 

approach of separating a semi-conductor layer from a base, the manufacture approach of a 

semiconductor device, and the manufacture approach of a SOI substrate, and is suitable. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] That is, the purpose of this invention is to offer the approach of separating a semi-conductor layer 
from the base which can manufacture the thin film of high performance, such as a thin film solar cell of 
high conversion efficiency, by low cost, the manufacture approach of a semiconductor device, and the 
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manufacture approach of a SOI substrate. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] The approach of separating a semi-conductor layer from the base by 
this invention in order to attain the above-mentioned purpose is [ the process which forms a porous layer 
in a base, and ] said base H2 It is characterized by having the process which anneals, the process which 
forms a semi-conductor layer on said base front face, and the process which separates said semi- 
conductor layer from said base. The manufacture approach of the semiconductor device by this 
invention is [ the process which forms a porous layer in a base, and ] said base H2 It is characterized by 
having the process which anneals, the process which forms the semi-conductor layer which constitutes a 
semiconductor device on said base front face, and the process which separates said semi-conductor layer 
from said base. The manufacture approach of the SOI substrate by this invention is [ the process which 
forms a porous layer in a base, and ] said base H2 It is characterized by having the process which 
anneals, the process which forms a semi-conductor layer on said base front face, and the process which 
separates said semi-conductor layer from said base. The approach of separating a semi-conductor layer 
from the base by this further invention is characterized by having the process which forms a porous 
layer in a base, the process which forms a semi-conductor layer on said base front face, the process 
which forms a BAZU beak in said base side face by oxidizing said base thermally, and the process 
which separates said semi-conductor layer from said base. 



[Translation done.] 
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B4 1 t>aAft^«a:*Sl: J: 9 nlTKfct 
jKRM«cK-^LTn*ai/U4 2«r»J«1-S. P 
!Sil4 l±tc«^fflR»ft*l£J:9«iLtfS i O z 

«M4 3±cy-HS4 4, 4 5 Sr^fiJt-f*. ^ ^ 
T, rjxb^y- hm&4 4, 4 5 It, #Jxtf, y-b 
&KR4 3±^J^tfcVDftl^J:!9#iefiiS ilW 

[0 0 5 4] n fra/M 2©»£©*ffi*r*** 

■caofc*«-cy-h««4 4«r^^^i: UplS i 

Kf-r urfflvNbnsn + mm 
$4 6, 4 7«ry-h«ai4 4ic»uraaa'frtt»c* 

^^*r»*Ufcft, n^i/i'4 2ro»»«:»v^»»ro 

5$r-7^^ t Un!)x/M 2 "^^pffl^mfct^^ 

LTfflV^bi^2)p + IM^c4 8, 4 9^y-hm^4 5 

[0 0 5 5] «*.tfCVDIfefcJ:9&iE^«ll*.tf 
S i0 2 K©J:5ft*W«W5 0Sr»*Ufc«, 

^h^5 0a, 5 0b, 5 0c, 5 0d^Mt 

y^lCi ^Vi/LTl:^5 1 , 5 2, 5 3, 5 

4&J&S1-3. ^(7)^, y-hmil4 4<l:n + 
4 6, 4 7 fcUlJ; «9 nft^MOS h7>^^^» 
fiJc^n, y-hffi4 5tp + I^4 8, 4 9 ^lC«t 

T, ril^Onft^MOS h^^^fcit/pf 



(7) 

11 

So 

[0 0 5 6]*!:, !BiHtSM©H5fc^-f fcl^fifcUL 

g& 1 *^CMO S S¥»tt«fi£#«1-5. 
[0 0 5 7] ^tw, pSS iB4 l<0gffij&»e>R0a># 10 

A*S iJB2*»£U Sfefcf&ftlO, 12&E9* 
Lfc&, Ell 6 ic^-fi: lOpSS i ®4 l<0g 

[0 0 5 8] Wia^ plSif4 10S®i:t- 
Fi/^ 5 5 CMOS ffi^WflsSta^Kat^tb 

S 0 

[0 0 5 9] rc9»7jBifflfc*Jxtf, jaStt*fe«dti- 
6pSS il4 l3flS*tt*-C&5rticJ:9/</u^ S i 20 
l£ «£ S CMO S IdEttl" 5 j!5v «tt#t5 CMOSI 

*m#mw:zi&=xh-?w&tz>zt&-?%z>. tit* 

Z(DCUO SM^**SS^pMS i J§4 1 CDgWcl* 

[oo6oifc zo^momsmmm\^^xnm 

[0 0 6 1] r©»8*lK«fcJ:**ilK*u-1f-©« 30 
fcjfrSfcfc^Tfl:, Ell 7^1-J:5^ £1\ *3Bft 
GaAsS^61 ±IC#7LRG aAs|62 
S B ftl:, :^lGaAsl62lCnlGaAs 
i6 3$rxt7^*>t/^S$t, :WnSGaAsi 
6 3±{ZnM? 7 y KItUOniA I Ga A si 6 
4, G a A s A^^SiJtti 6 5 *5 J:t/pi^ 9 y Ki 
t It^p^A lGaAsi6 6 * 

m£-fS 0 40 

[0062] »iiitfi«oia5^rfciRi«^b 

*1 0lC»#f S£ t plAlGaAsi66(^ 

mmzmmmi ik*!>»*i 2*»*i-a. - 

ixfe^te^l 0, 1 2tc^P«r*Dx.TSi/McS»*l6l 
K3I o 516 r t (c«t 9 £?LfCG a A s 1 6 2 0***rfr 
V\ W Q GaAsIi6 lHn^GaAsi63, 
n§2A 1 Ga A sl6 4, Jgtt® 6 5 *3 «fc 1/ p lA 1 G 

a a si 6 6&&m-rz. 

[0 0 6 3] ^{:, nHGaAsi6 3WM:^$H 50 



4*BM£8-2 1 3 6 4 5 
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^!GaAsl6 2«iU *b«Cf&*10. 1 
2fcft!JftLfc8L H«tt4Mrt-3tf, ^nlGaA 
■ «6 3 ©*WCn fcfct^ pMA 
1 Ga Asi6 6±(Cp4lfne«:»AU itt^-fS^ 
T^u-x p ffitCQ^gft: u— if- SrKifii- S e 
[0 0 6 4] C<B|S8 2SlftWCj:ftl*, ^/^7Di 

So r©***U"-1f-^t5^-Cti, nSGaA 

si 6 3aSB«<&ffiffl£*fc1-j6S, :WniGaAsi 
6 3li*W#U— lf-lCfc^-Cil»ffi^btlSnS!G a 

1f-©IMWBEE©«*t:H S r t 60 
[0 0 6 5] gi, w ^^CO^M^O^T^^IC 

[0 0 6 6] ±Sfi©JBl*H«fc*5V^Ttt, £ 

H%;s ii2l[:cvDfe[:J;oTp + Sis ig3, P 

MS il4*$«fctfn + MS iB5^fcf^^^^yUfSg 
£i£T^Sri\ #7LHS iJB2±fc:/7X-TCVDft* 

8 0 0°C<DUmX'T =--J\s*'rt 0 Z t\z£V ZiDit&K 

So 

[0 0 6 7] ±jf6©»6 3t*»C*3Jt5S i 

Ge y B3 3 0ftb!Mw, Gel^ffl^T^«tV\ 

[0 0 6 8] r<0*WWt, #J;itfSOI (sili 

con on insulator) gffi<&Hafi£SJ81"3 - <t t> *T^T* 

^So 

[0 0 6 9] 

9 &*WM» S J: ? I- LT v nS (or, 

[01] ro«nolBi|llKM^Ae3MI*m«LOH 

[S3] co*^w«i|llfifiiJlcJ:5»BI*»«}&(0K 
[G94] wO«n^9Si«ttfl(cJ:&IVR^mML0!)S 

it^feSr^-rsfcftw^fffiia-cfoSo 
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m&] ^<D%wo%\mmm\z£mm*:mmttL<Dm 
i® 7] ^(D^momimmm^^mmxmm^Kom 

[010] ^^^^l^^ict^^^nm^^ 
[mi i] r«)»nofB2Xttflicj:6ffR*n«ft^ 
[mi 2] zo>&w<D%s%mm\z£mm*:Wim®.<n 
[mi 3] rwjswomeRttflfajctswK^iaffifta) 

[014] w<03BW©»7jllSffi|JcJ:5CMOSS*» 
*K«O«it*«fe«rRWi-5fc«>«)Wfffi0"C*)5. 
[015] i»»Wro»7|llS«Hd:5CMOSS^» 



J) ffl¥8- 2 1 3 6 4 5 
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(tiKttw»3fi*fe&RMi-sfc*o»ffiia-e*)S. 
[Hi 6] r©«woJB7jOt«»cj:5CMOSfi** 
**MoB5t*«feSrRW'J-Sfe«>o»fl5H'C*)a D 

[mi 7] -<D&w<Dm8nmm\c£z*mft\s--f- 

©«l3fi*tt«rRWi-6fc«)©»riBH"C«)5. 
[ff*©RW] 

1 JWttASiKK 

2 ^TLITSiJI 

3 p + !Si| 

10 4,4 1 p^S i 1 
5 n + ^Sii 

6,23 &mm 
7 mm 

9 , iu is, 19, 21 mm\ 

10,12 ftA 
14 

1 6 £#®®8g 

18,22 -fyttytWR 




(9) 



#ffl¥8-2 13 6 4 5 




[Ml 0] [Ull] 




(10) 



%fffl¥-S-2 1 3 6 4 5 



[012] 





4 a Cn* ) 4 T (n* ) < « Cp* > 4 2 Cn) 4 fi (p» ) 



2 4 2 8 « 



[01 6] 



[HI 71 




4 I U- > 4 7 Cn' > 4 8 (P* ) 4 2 (n> 4 0 ( p » ) 



5:^8 4 Cn) 
^^-6 8 Cn) 

J>«2 

I 1 
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